tfl t!- '^l ^ ^ 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



S i! ^ S 
Application Number 



10-2002-0042462 
PATENT-2002-0042462 



m ^ \s m ^ 

Date of Application 



2002t^ 07m 19^ 
JUL 19. 2002 



Applicant(s) 



91 




Hynix Semiconductor Inc. 



2003 



01 g 10 



COMMISSIONER'S 




020042462 %^ 'U^}- 2003/1/11 



0018 

[l^^XH 2002.07.19 

[^Xil^sl^^l H01L 

im^9\ SSIl H^£EX^I ±X\9\ ST I S^gS 

{m^9\ S^SS] Method for forming Shallow Trench Isolation of 

semiconductor device 

[SSI ^^SlA^ moiM^&fsxii 

1-1998-004569-8 

[ CH £1 21 3 H 1 9-1 998-000649-0 

[S#f|gJS^eiSl 1999-058167-2 

[ CH £1 21 9-1998-000350-5 

[Sl^?ia^^9is] 1999-054155-9 

[^§21 ^sh:7ii mmm 

W^9\ ^mRD\] PARK.Cheol Hwan 

l^^mm&^] 700820-1657331 

[^SSJ^l 142-103 

[^^1 AiS^^AI □l0^3e 218-7 

[^sj] KR 

W^9.\ PARK, Dong Su 

[^ai^^S!^] 720511-1783411 



18-1 



1020020042462 



;^ mX\: 2003/1/11 



467-020 

OiaAl £^I2S 502-2&IXI S^^dF 2022 

KR 



01 EH^ 

LEE.Tae Hyeok 

710607-1010025 

467-850 

olSAi cHas Me£i 

KR 



iCHSXFAf^Omf^ 101-404 



■>l^O^E^^ 103-2102 



woo. Sang Ho 
650429-1914513 
467-704 

GiaiAi ^nm 

KR 

oil ^£!^AF M S^ihUa. CH£I£1 
OI^S (21) QHSISl 
OIS^ (2J) 



19 ^ 
0 2 
0 2i 
12 g 
522.000 

1. Se^Ai- aA1IAi(Ee)_1 



29,000 ^ 

0 8! 
0 

493,000 S 



18-2 



10?D020042462 %^ 'U^}- 2003/1/11 

^^^^>7l<^l NH3I- 'H^'^ (annealing) -^7] 

A>5i.nv^ q-olHeldloi^ (nitridation)^l?^ ^-g-^ ^ ^a-^l- 

e|.om ^^n^ AHo^ ^lig 7fl^ A] ^ O.S.>«| O.^^ 

£ 3d 
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[^^■11 ^-11 

^^^] ±.^}^ ST I ^^^^^ {Method for forming Shallow Trench Isolation of 
semiconductor device} 

-£ la S. le^ ^Efl^ STI ^^^^^^ M-e^hH 

S. 2^ #efl2l STI ^^^^^"^l^i e|-oiui ^s^-bv ^^-g-A] ^;^> ^t^o^ ^^i- x^ib[^ 

£ 3a ifl^l S. If^ ^ STI ^^^^^^ M-Hl-i^ 

£ 4^ ^ NHs ^-lel e^Sefl^l ^^^^ i^b)-^ s.^, 

£ 5^ ^ ^^51 NH3 ^:|s] ^^ <^^ofl 14s. ^a.^ q.E^ufl ziefls. 

10, 110 : 12, 112 : 

14, 114 : 2fl:= 16, 116 : ^12 

18, 118 : Bl-^m ^sl-B^- 120 : -^rsl-^sl-^ 

22, 122 : ^^"^ ml, m2 : S-S(moat) -^^ 
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<11> ^ ^5.^1 ih^^V^ :±:^>^&l^ ^^^«c}-^'^l ^^S., S.^ ^ 

^51-^* ^2}-sr>7loll o^A-] NH3I- ol-g-^ o^^^ (annealing) ^7] 
^Sl-^^ u}.clMBltllol>a (nitridation)>««l?^ 4^<ft!: (defect source) ^ 

-g-^ ^ -LV^^^ ^}<=>]^ ^1^ ^^^^ 7ll>«d^l^J-^S.>^ ^^^^S-^ 

<13> al-i^i 71:^(10) ^<^] t (thermal oxidat ion)^!! m ^s^^(12)^ 

t}jL, ^5l-B]-(i2) '^^^] STI (Shallow Trench Isolation) ^^^1 t}^ o>i3.^ a> 
-g-sl^ 3^)^ ^:^^(14)^ ^^^t!-^ (£ la ^S). 

<14> nei Cl-^, ^7l jXflJB ^2l-Bi-(14)^ ^, Sfli^^ s:>S.n>:i3S 

^>£:^1 71:^(10)^ ^^^H <^'^0.^ <^]^^ E^^l^ (£ 

lb #S). 

<15> nei c^.^, >i]z]-^ ^£^1 71^(10)21 ^z^- tfln];^] (damage)» ^l7l*>7l ^ 
^«S*>*^ ^12 ^51-^(16)^ ^>a*>:a (S. Ic ^2:), ojeitl: ej-c] 
M ^21-^^(18)^ ^^^^cf (-£ Id). 
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;^>^ ^^>^el^* ^^^t]ri=1- (:£ le ^3i). 

^ ^^>^el^ 7>^^>el7> ii^l ^^5]^ ^'a-*^! ^^"d-^ (ml). 
<18> ^^t!: ^<^1. DRAM ^^V^ STI ^^<Hl Xl^H^i, ^.a^^ 7fl^ 

^sr>c^ E^^l 1 ^21- (thermal oxidation) ^^<^1 ^^}^ ^2)-°]- 

^^^t!: 4^ ^2^^ ^2)-^ El-om ^s^^ (liner nitride)* ^>-§-*>^ 

ol-g-^>Jl o]^ ^e]3. ^5}-n^.o] ^^o]] ^e]^ 71:^2^ ^5]-S 

«oM^V^ STI SS-Sf^^ 7fl^^iz}- ^^]'^] (junction) -^^^ ^7l^ (electric 

field)* ^±^]^^^S.^ ^^^^S.^ (refresh) ^^^* 7fl^*H ^-£^1 

<i9> nfi^M-, ^efl^ 7l#s- 2^-c:>m ^^^* ^l-g-tb STIl- ^^^1- ^-f ^#t!: i3>^ ^ 
^sl^ 7}^x}sl7l- ^l-s]^ S.S (moat) ^^1-^1 (£. le ^2i) 

^<a- (threshold voltage, Vj)* ^^i^l^ (leakage current)^ ^7}^]^]JL, 

STI ^B]^ ^^B]- (B\o]x^ ^^^)jij- <i<iV^B^-o] ;^]^ ( interface) i 

iS. ^-g-^H, DRAM d^T.}^ ^ tfl^E (burn-in test)!- ^^1^ ^ 'U^ 

^ ^Efl^ ^^>tl 13: "t^:&€- (hot electron)* ^<^> ¥7ll (trapping). ^ 

•S^MS,^ ^7l^<Hl£ <^7ls)cH ^^S] ^-g-eVS-S. PMOS 

'HI ^71^0] ^>^^£]oi ^11^ ^o] (channel length) 7> ^^5>ji, o]<>\] nj-s]- if-^ ^ 

^» ^7>Al?^ 71^ ^i*> (degradation)» 'U^^A^. o]^^ ^ cflziE^I 
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t^]o]^ (hot carrier degradation)ol5l- o]^ ^^M] ^^S. 

(reliability)<=Hl ^1^^<?1 ^v^^^ ^1^4. 
<20> att, STI %^^^] 7l#^ Bl-om ^^B]-^ ^-g-^ ^-^ ^^tb ¥^ ^ 

^ofl s^t!" ^^S. ^^l-o^, ^H^l 4i;=^>s] (iifetime)<^l ^ihtlrt^^ 4^°! ^^efl 

>i (stress test) 4 (S. 2 ^S). 

<2i> >g-7is!f «flm*>7i ^ ^^$\ m^^l #^<^l ^^^sl^H 9X^ 

<22> ^ ^^^^ rf^ -^-^-S: ^1-71 ^^^o\] ^12:^ al-^^l ^l^s]-^ ^ 

<23> ^1-71 S.^ o. r^A^^^y] o^^^c^ ^ ^'^'^l^i^ 

<24> til-i^] 7]:^ ^^^^ ^HlS ^^^^1-^ 

<25> ^7l ^^^-^ ^^tt ^, 3fl€* *>:^ T^V^SS. w]:3E.^l 71^^^ 

^^1- <^^^s s^^ll- ^^M, 

<27> 4V7I ^J!)-!-^ NH3 ^^7] *>o)iA^ o^^^ (annealing) ^^l^l-^ ^7] <i S 

<28> ^7i ^sfi- ^^011 ^o]^ ^^^^^ ^^^t}^ ^an^. 
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<29> ^^7] ;gulJ-# ^^ofl nfl^ ^^^^V^ ^^1^4, 

<3o> ^7] ^iJrSl-^V^ ^Tjli- 5L-t^>^ S.^^}^ «V-£^1 ^;=^>^ ^;^>^ 

<3i> >^7l c^^^^ ^^^^} NH3 M-«^lMe|c|lol>a (nitridation) *i 

(thermal) NH3 H-ol:^^) c11o]^o1d^ , 600~900°C -BrS. ^ 5 mTorr~200 Torr -y-^ 

<32> .^71 NH3 ^lBl ^ ^s\-^ ^A]:^ (in-situ), 91^^ 

(in-chamber) SE^ l-si^B] (cluster) ^^^Hj^i 4^^^]^ ^<=>] w>^^W. 

<33> a*]-, ^1-71 e^-ojui ^2}- LPCVD (Low Pressure Chemical Vapor 

Deposition) ^^S. (furnace) LPCVD ^^^1 (single chamber) '^Ji\<^]^^ , 600- 

900t: ^ 0.1-10 Torr -y-^ ^Hl^"! t^«S^^ ^o] w>^^*>^-. 

<34> .^71 e^-om ^3}. ^2^^ 7>>iSAi SiH4, SiCl4 

SE^ SiH2Cl2* ^l-g-^V^, iiii 7>>i^>| ^S. NHs N2» ^>-§-^>^til, iJi 

7]-i : ^Bl^ 7>.^:^ -g-^ H]# (-B-^wl)^ 1 : 1-20 : 1, H]-#3j^>7)]^ 2 : 

1-10 : IS. Si^^}^ ^o] \i}^2\t}T:^. 

<35> St!:, -^-71 ^^<^lAi ^^^^>^ ^^1 <^1^. ^^^^>^ 

^^1 *1^<H1, e1-«^m S^<H1 ^ -arsl-^^ ^^^Al^ rf^ ^^^^>^ 

<36> ^ ^^<^lAi^ lE^ ^6fl ^13:^ ^i;^]"!- /^l 
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<37> £ 3^ ^ ^^^<H1 ^^^] ^^}^ ^^>^el^ ^^^^ii-'S^ €^^>7l ^tb £^ 

<38> BVS.^] 71:^(110) ^<^] 1 ^^<^1 Sl«fl ;«ill >a-^^(112)* ^^^*>:il, 

(112) ^^<H1 STI ^z]-Al *>:^ PV^nSS. A>-g-s]^ ^21-^(114)^ ^^^t!:T=|- 3a 

£^1 7]:^(iiO)^ ^z^-sH ^e] "^g^-^S. c^l^^ ^^<H1 ^^^*>J1 is. 

3b ^2:), ^>£^1 71:^(110)^ l^fl^l^ll- ^l7l*>7l -tVsl-l- =T-^^V 

^ ^12 -a:S|-^(116)^ (:£ 3c %^). 

<40> zifi tq-^, NHg ^4]7] ^Hl^t 'H^^ ^-Isl^H ^12 ^^^(116) K^<^] ^^^Sl- 

^(120)* ^^^Al^liL, (S. 3d ^7l ^^<^1 El-om ^s)-^(118)^ ^^^^ 

4 (:£ 3e 

<4i> o]iii] ^V7i e].olui ^2l-Bi-(ii8) ^^^^ 4^<^1, ^^c:-!! 1 ^Vsl-BV^ ^^^^1^ r:]- 
<42> >^l-7l ^J!l-# ^^oll D)]^ ^^^-(122)^ ^^^^VJI ^^^^1-<^ aViE^l :li^>Sl ^^j- 

<43> £ 3foflA-l ^ ^ o;^^ ^o], a. ^rgo^ ^^^cfl rtj-Sig ^efl 7]-oll 
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<45> <Bi3ii6a> gj-oTM ^a-^ ^y^m iiiT^^ 

<46> ^Z.^] ^^}^ ^^>^S^°^- ^>^^ofl ;ga2f# s. 2 

'^l M-El-i^ 5^1=1-. £ 2<H1 xrj-S^ ^ ^^'^l nl-^ NH3 ^^^>^1 ^ 

51-^^^ ^^^^ (A) ^ 5l-<^lui ^^n^^ ^^^*>^1 ^-f (n)^! ^'^^ wlilt!: 
^3)-, Vd = 2.5 Vofl^-I. e1-<^m7l- ^-f^ -^^o] 7000^<^l^i e^-^lMl- ^^-g-tb 

190\i-^S. ^^dli^V^Jl, Vd - 2.7 V^Mi, e]-<^lM7> ^'^o] 450id<Hl^i 
» 20\i^S. ^4i^>^^^ 1: ^ ^t:^. 

<47> E^.o]u| ^^^^ a^-g-tb ^^<^1^ zi^^l tij^H ^-£^1 ^^1-^ 

<48> ^_A]c4] 1. NIfa ^el ^-9r <^^^] g^Hgfl^l 

<49> ^ ^'^^ ^-51- NH3 tq-^, H -^^oll ^^^^ ^ 

^^^f^e^s]-^ ^^dtb (A ^ A' ^ NH3 'H^^* ^^^Ml 

M ^s^^v^ (B <=g^)^ BlSsflA] Bl-<y^ ^^^tb i 4<^1 

M-Bfifl^cf. £ 4<^lAi 1- ^ «|-^ ^<^1. e}*^]^ elHeflA] s.^^^ 

NH3 <H^^ <^-?-<Hl n^-el- ^^r]-^ ^ ^ ^^^l-. 

<50> ^aHI 2. gj-olM ^.^^ Nfe o^^<^ g}-^ 

<5i> ti>5.^i ^^i-o] ^A^Ai Q NH3 =r^^>^1 ^sl-e]-^ 

^^-S-tb (A)^, (2) e^-om ^^jsrMl ^-f (■) ^ ® NH3 ^^^^ 

^l^tb ^Sl-B]-^ ^-g-tb ^-f (B)-^! t^*><^ Vd=4.8V, Vg=Gate Current 

Max. 2000sec^ ^^^^]]^ ^i^^]^^ ^7>tb ^4-; ^7] ®, ©, ®^ 2:^ 
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-g-tb M^m: -ttsl-^^ e1-<^m ^2^-^ Al-olo^ ^A^^ 7]|AiA] 

^i^S.^ e]SsllA] ^^^oil Dl^l^l e^-ojui ^.gA] ^^s^}^ 

^91 ^^^m ^ SZ^T^. 451->H ^ 1J-^<=H1 n^sig i^V^sijn]- ^ 

710]^]-^ ^^1-^ <i5j-l- «ci-^l^ ^ Sic]-. 
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11 

^v^ ^m^s. <^i^^ ^^<Hi M^^ii- ^^^d^^m "^n^. 

^oM NH3 ^^7l ^Hl^i (annealing) ^^^i}<^ <i 

^7l ^^ofl el-om ^^^q-^ ^^^*>^ ^^1^, 

^1-71 ^uzfl: ^ia<^l i^fl^ ^^n^ ^^^^}^ ^^15+. 

[^^^^J- 2] 

^^7] ^H^^^ W^^^} NH3 M-omE]cilol/a(nitridation) ^(thermal) NH3 

3] 

^1 1 9X<=>]^^. 

^7] NHs ^^^^ 600~900lC-gr£ ^^<^1a^ ^«S*>^ ^4 ^^.^S. te^l 
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I^^^J- 4] 

^1 1 ^-^^i. 

NH3 <>|^^€- 5 mTorr~200 Torr "a-^ ^^^^ ^^-^S 

I^^^l- 5] 

^1 1 9Xo]^^, 

^7] NH3 ^ Hl-oli-i ^51-^- "E-^-Br 91^]^ (in-situ), '^^^ 
(in-chamber) (cluster) ^^5)^ ^^i-^S. ^S.^] 

[^^^^^ 6] 

^1 1 $X^^^ , 

el-om :^t^^ LPCVD ^^S. (furnace) LPCVD (single 

chamber) vfl^Hl^i ^^*>^ s^>^ :i.^>Sl ^;;>^eln^ 

[^^^■t 71 

^1 6 SX'^^^, 

^7] ^Sj-s]- ^zj- 600~900t: ^£ '^^'Hl-H ^^1-^ 

81 
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^7] e^-olui ^5|.ni- ^2}- 0.1-10 Torr sHl^i =7^^^>^ 

91 

^1 6 , 

^7] S^-om ^5|-n^ ^2}- ^e]^ db^i 7>>::SA-1 SiH4, SiCU ^ SiH2Cl2S. 

101 

^1 9 9X<^^^ , 

^7] 7}±i : ^5]^ 7>>i2^ w]^^ 1 : i~20 : 1^ ^ 

111 

^1 1 9X<^^^. 
121 
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IS. 2] 
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